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Mimicking the photesynthesis process
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Light harvesting complexes

LH1 & LH?2

Purple non sulfur bacteria

Cyanobacteria and Red al

LHC1 & LHC?2

Green algae and Plants

cytoplasm
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Thylakoid membrane

Organelle like chlorosome

Green sulfur bacteria and green filamentous
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Why the Phycobilisome is such a unigue light harvesting
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The Energy Funnel
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The Energy Funnel

Rod




The Phycobiliseme Architeciure
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TEM, stained and fixed TEM, stained and fixed Cryo EM

isolated PBS iIsolated PBS Yi 2005
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o subunit (af) monomer

X3
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Rods or core (aB)s hexamer (aB); trimer
cylinders



rare Phycablllmme camplex a:rrdilanggeswub-camplexes
fropmtittie cyanobacteriiom Thermegyrreliineeeenus vulcanus

*T@ determinecthe energy;transferfmeehanismanthe the
level offtheentitereonplexe x

*To understand the principles behind the assembly
and disassembly of the phycobilisome

* To determine the architecture of the Phycobilisome




X~ rayycrystetidgraphyhy quedusure

Production of a purified protein solution Obtair?ing Crystals Screening Crystals

Improvement and refinement Electron density map Data collection
of the model calculation



Investigation of the Phycobilisome complex
from the cyanobacteria T. wicanus

Phycobilisome

Phycocyanin Allophycocyanin  (PBS) Rod Core
(PC) (APC)



The Purification Process for the
Phycobilisome and the sub-comples




MS results of
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Rod siruciure

I he asymmeTrtric unit

Rod formation



Core purification
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cobilisome in selution

DLS results
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Mass Specirometry resulis

Subunit Gene Function
UAPC apcA PBP
@APC apcB PBP
PC CPCA PBP
@PC cpcB PBP
LR30 cpcC rod linker
LR7.8 cpcD rod capping linker
LRC30 cpcG4 rod - core - linker
LRC29 cpcG1 rod - core - linker
LRC31 cpcG2 rod - core- linker
LC apcC core - linker
B- APC apcD terminal UYAPC subunit
LCM apckE core - membrane linker
A8 - APC apcF Terminal @APC subunit




Crystals analysis by a confocal microscopy

Rod crystal Core crystal Phycobilisome crystal
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Phycobiliseme diffraction

groupots2
Il dimensions:
89x61A, b= 120°

The crystals diffractto ~ 3-4A

The analysis of the diffraction pattern showed that those
crystals have the same space group (H 32) and similar unit
cell dimensions as the Rod structure
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Phyceobilisome TEM
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The PBS arrangement in the crystal
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In the near future..

* Irproversent of the current
PBS crysials.

* Dedermine the Phveobiliscme
ane corz
afomie strucfere.

* Eieciron Microscopy for the
Pluucobilisome.
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"~ Organic Photovoltaic Cells

ALow-cost devices for renewable energy

AProcessed from solution
ACan be fabricated on plastic and flexible

substrates
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Organic Photovoltaic cells

APhotoexcitation creates an SO e }|;Eb hé
exciton

ADissociation of the exciton HOMO TT—

Into free charge carriers occurs
: Electron  Electron
at the donor-acceptor interface

Donor Acceptor
- Donor T Acceptor Interface
Organic interface- DSSCr
polymer: polymer metal oxide: organic dye
polymer: fullerene glass

1Co

Prelectrode Electrolyte

Load

| A
|
Conjugated
polymer Titania .




